In 1988, the NATO Tri-Service Group for Communications and Electronics Equipment (TSGCEE) Sub Group 11 (SGIll), established Working Group 2 (WG12, Narrowband Speech), to develop a voice processor standard for a secure voice system for operation in the High Frequency (HF) portion of the electromagnetic spectrum. The voice processors evaluated had a bit rate of 600,800,900, and 1200 bps. Forward error correction was added to bring the total bit rate up to 2400 bps [l]. This paper compares the performance ofthe three candiiate U.S. low rate speech coders, to the standard 2400 bps Linear Predictive Coder, under a number of different test condiions.
I Proposed Test Procedures
After several meetings, W W established a proceas for selection of the speech algorithm to become the NATO Standard. Each country wishing to submit a voice processor operating at any of the above bit rates notified wG12 at its September 1991 meeting. Performance testing was accomplished as follows:
-Each country wishing to submit candidates identified (to W W ) the voice procesMws it will sllbmit.
-Each country wishing to submitted a test plan to wG12 for performing the tests. wG12 specified modifications to the test plans as necessary.
-Each country submitting a test supplied all of the countries submitting candidates with the approved test plan and the associated database to be used to perform the tests on the candidates.
-Test results were returned to the country of origin and evaluated in accordance with its approved test plan. 
Netherlands Test
The Netherlands source material consisted of Consonant Vowel Consonant (CVC) digital recordings for the conditions listed in and (DMOS) show that a coder at 800bps provides performance almost as good as a 2400 bps coder. Based upon channel simulations where the 600, 800 and 1200bps voice coders are error corrected to 240Obps, the preferred data rate is 6OObps or 8 0 0 m because 12OObps with a half rate code does not provide acceptable performance over a degraded HF channel. The performance in random bit errors between the 60Obps and 800bps coders is small as shown in tables 11 and 12. However there appears to be a large difference in performance between the 6OObps and 800bps coders based upon intelligibility and quality tests measured in various acoustic noises and the quiet background condition as shown in tables 6, 7, and 8. 
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lntetlilgiblilty in Acoustlc Noise: Table 12 gives the DAM results for the coders with 1 and 3 percent random bit errors. Comparing these results with those for the quiet condition found in table 6 shows that the 800 bps coder has almost no loss in quality between the quiet and the 3 percent case. The 1200 and 2400 bps coders have a DAM loss of about 15 points between the quiet and 3 percent case.
IV Conclusions
All of the test resutts reported in this paper were reviewed at the NATO Working Group 2 meeting in September 1992. Under the majority of the test conditions, the 800 bps speech coder is performing close to the present standard LPC-10 at 2400 bps. The one area where there is a loss of performance in the 800 bps speech coder relative to the LPC-10 i s in the severe CVC intelligibility test conditions. All of the tests will be completed and a coder at 800 bps will be selected at the WG12 meeting in March 1993.
